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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on January 8, 2008 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1 and 3 to 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent 5,198,041 ( Takemoto et aU . 

4. Takemoto et al. in claim 4 of columns 11-12 discloses an analogous Fe-Mn-Si -based 
shape memory alloy that is thermo-mechanically treated in substantially the same manner as 
claimed by Applicants. Note the prior art stainless steel alloy has a composition with constituents 
whose wt% ranges overlaps those recited by the claims; hence a prima facie case of obviousness 
has been established. In addition, prior art steel is processed by first forming alloy into an article 
of predetermined shape followed by subjecting article to a training cycle that can be performed 
just once by deforming at an unspecified deformation ratio with a temperature not higher than 
room temperature (suggest claimed deformation step at room temperature with a deformation 
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ratio of from 10 to 20%) followed by heating to a temperature from 450 to 700 °C (equivalent to 
claimed aging treatment at 400 to 1000 °C). 

5. More specifically, Takemoto et al. in table 1 of columns 9-10 discloses shape memory 
alloy examples that closely meet the claimed composition. Note for instance, A15 meets the 
claimed composition except for 0.009%C and has an atomic ratio Nb/C=4.44 (within claimed 
range of > 1). Although its C content of 0.009% is slightly outside Applicants' C range of 0.01 
to 0.2%, it would be obvious for one skilled in the art to raise C content since prior art teaches a 
broad C range of up to 0.10%. Moreover Applicants have not demonstrated (e.g. by comparative 
test data) that the claimed C range of 0.01 to 0.2% is somehow critical and productive of new 
and unexpected results. 

6. Another prior art example, A16, in table 1 of columns 9-10 meets the claimed 
composition except has an atomic ratio Nb/C=0.88, which closely approximates Applicants' 
lower Nb/C limit range of 1 .0. Since Applicants have not demonstrated criticality of the Nb/C 
atomic ratio > 1.0 to be critical (e.g. by comparative test data), then it would seem that a 
composition with an atomic ratio of 1 verses a composition with slightly less than l(say 0.88) 
would depict a mere difference in the proportion of element without any attendant unexpected 
results, which would not patentably distinguish claims over prior art. 

7. In addition alloys, A15 and A 16, are also processed in substantially the same manner as 
recited by the claims. Note lines 19-21 of column 7 teach first forming alloy into an article of 
predetermined shape comprising the steps of casting, forging and hot rolling to a thickness of 3 
mm and annealing; and then subjecting article to one training cycle comprising the step of cold 
rolling (equivalent to deformation at room temperature) to a thickness of 2 mm such that the 
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calculated deformation ratio is 33.3%; and then annealing after cold rolling at a temperature 
between 450 and 700C as taught in prior art claim 4 (equivalent to Applicants' aging temperature 
of 400 to 1000C). 

8. Even though prior art examples teach 33.3% deformation ratio whereas claims of present 
invention recite 10 to 20%, such would not be a patentable distinction. Note that claim 4 of 
Takemoto et al. teaches a training cycle comprising deformation at a temperature of not higher 
than room temperature with unspecified deformation ratio to achieve shape memory property, 
which would, in general, encompass a deformation ratio of from 10 to 20 % as recited by 
claim 1 . 

9. Moreover, since Applicants have not demonstrated (e.g. by comparative test data) that 
the more narrowly claimed deformation ratio of 10 to 20% is somehow critical or productive of 
new and unexpected results, then claims would not patentably distinguish over prior art. Note 
Applicants' test data in figure 2 does not demonstrate 10 to 20% deformation ratio as critical 
since figure 2 shows that remarkable increase in shape recovery stress, which is one of the 
important shape memory properties for practical use, is observed in cases of high rolling ratios of 
20% or 30%, and prior art examples teach a deformation ratio of 33% (closely approximates 
30%). 

Response to Arguments 

10. Applicant's arguments filed December 26, 2007 have been fully considered but they are 
not persuasive. 

11. It was submitted that Takemoto et al. does not teach or suggest deforming Fe-Mn-Si- 
based shape memory alloy by a deformation ratio of 10 to 20% at room temperature because the 
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method of Takemoto et al , column 7, line 49 to column 8, line 10, deforms test pieces at 4% or 
6%. It is the Examiner's position that the prior art test pieces are deformed by 4% or 6% tensile 
strain, and tensile strain is different from deformation ratio. Moreover, such deformation step is 
not the training cycle step to achieve and memorize a primary shape as recited by Applicants' 
present invention claims but rather the final step of deforming the primary shape memorized 
article to a desired secondary shape at a temperature of not higher than room temperature, 
heating it to a temperature of at least 100C and allowing it to cool to room temperature, thereby 
to recover the primary shape. 

12. Moreover, the example referred to by Applicants on lines 40 in column 7 to column 8, 
line 10 teaches a training cycle comprising the step of subjecting an annealed hot rolled sheet 
having a thickness of 3 mm to repeated cold rolling (deformation at room temperature) to a 
thickness of 1 mm with a calculated deformation ratio of 66% followed by annealing (aging). 
This example does not teach Applicants' present invention since a deformation ratio of 66% is 
outside claimed deformation ratio of 10 to 20% . 

13. Takemoto et al , however, teaches another example in column 7, lines 10 to 40 wherein 
annealed hot rolled steel sheet having a thickness of 3 mm is subjected to a one-step training 
cycle of cold rolling to a thickness of 2 mm with a calculated deformation ratio of 33%, which 
closely approximates the claimed deformation ratio of 10 to 20%. Since Applicants has not 
demonstrated (e.g. by comparative test data) that the more narrowly claimed deformation ratio of 
10 to 20% is somehow critical or productive of new and unexpected results, then claims would 
not patentably distinguish over prior art. Note Applicants test data in figure 2 does not 
demonstrate criticality of 10 to 20% deformation ratio since figure 2 shows that remarkable 
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increase in shape recovery stress, which is one of the important shape memory properties for 
practical use, is observed in cases of high rolling ratios of 20% or 30%, and prior art examples 
teach a deformation ratio of 33% (closely approximates 30%). Moreover, Applicants' 
specification on lines 9 to 16 of page 8 teaches 5 to 40% rolling ratio as permissible to achieve 
shape memory property. 

14. For the reasons stated above, claims would not patentably distinguish over 
Takemoto et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Deborah Ycc whose telephone number is 571-272-1253. The 
examiner can normally be reached on monday-friday 6:00 am-2:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Deborah Yee/ 
Primary Examiner 
Art Unit 1793 
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